Nuclear sirtuins and inflammatory signaling pathways.
The regulation of chronic inflammation has received considerable research attention in recent years because of its contribution to the pathogenesis of chronic diseases such as arthritis, diabetes, metabolic syndrome and obesity. Thus, strategies that inhibit the inflammatory state may be beneficial in improving the pathophysiology of several inflammation-related disorders. Sirtuins are a family of histone deacetylases that contain seven enzymatic activities in mammals (SIRT1-SIRT7) and function to suppress gene transcription by epigenetic mechanisms. Nuclear sirtuins (SIRT 1, 2, 6 and 7) in particular may play an important role in the regulation of inflammatory responses. In the present review, we assessed the roles of nuclear sirtuins in inflammatory reactions: SIRT1 has been shown to suppress NF-κb activity, the master regulator of cellular inflammatory response, decrease COX-2 and iNOS production, and increase antioxidant gene expression that suppressed inflammation. SIRT2 activity included the deacetylation of p65 subunit of NF-κβ and RIP-1, while SIRT6 has been shown to interact with p65/RelA bound to the NF-κβ promoter region and repress transcriptional activity. Furthermore, recent studies have shown that the absence of SIRT7 produced an increase in inflammation, illustrating that SIRT7 also functioned to decrease inflammation. Given their significant roles in the regulation of chronic inflammation, nuclear sirtuins represent potential therapeutic targets in the control of chronic inflammatory diseases.